Abstract: Although prevention strategies to assure good mental health in the workplace have become important, worker notification in studies using psychometric tests has rarely been discussed. Until now it has been difficult to prepare a large number of notifications that are tailored well for individual workers. We have developed a system to create notifications that explain the results for individual workers in plain language using a relational database (RDB). First, scores for each test were divided into categories and the workers' data was classified. Then, explanations were written for each category. RDB software read component files into a database file, integrated all data, and printed out notifications. After the system was developed, we realized its high potential for use in occupational health care, as well as in many other fields. We also report an example of its application.
Introduction
In Japan, the Industrial Safety and Health Law 1) requires employers to notify employees of the results of their medical checkup carried out regularly in the workplace. One of the purposes of this legal obligation is to offer all workers an opportunity to utilize the information from their checkup to personally attend to their health themselves. Hence, the law requires that the information should be returned in a way that facilitates each worker's understanding of it. When we respect the spirit of the law in our research activities regarding occupational health, we should pay careful attention to the method of notification of the results to respondents or workers, so that all workers can fully utilize them.
The importance of worker notification in occupational health studies has already been discussed. NIOSH 2) held a workshop on the methodology of worker notification in 1991, where the main topic was notification of workers whose health was at risk because of exposure to toxic substances 3, 4) . Most discussions focused on the notification of these hazards. In these cases, occupational health care staff mainly informed workers of potential risks to their health revealed by the studies along with overall study results.
Because concerns about stress and mental health in the workplace have been increasing 5) , many studies using such psychometric tests as the General Health Questionnaire 6) and the Center for Epidemiologic Studies Depression Scale (CES-D) 7) have been conducted worldwide. However, worker notification in this type of research has rarely been discussed. Notification in the study of stress and mental health includes issues that are different from those in the study of exposure to toxic substances. Stress and mental health problems are closely related to human relationships in the workplace and are not confined to a specific group of employees. Hence, researchers must explain to all workers in detail whatever test results, i.e., normal or abnormal scores, they have. As a result of such notification, workers should be motivated to participate in activities to improve their work environments from a mental health standpoint. In other words, this process can be the first step toward an intervention by which workers are advised about reducing stress in their interpersonal relationships.
In terms of tailoring, Rakowski et al. 8) reported on the usefulness of tailored intervention for increasing the receipt of screening mammography for women patients. When patients were assigned to one of three intervention groups: No Educational Materials, Standard Materials, and StageMatched Materials, and received different mailed educational packets, the Stage-Matched group showed significantly higher receipt of mammography than the No Materials group did, whereas the Standard group did not differ from the No Materials group. They concluded that stage-matched, tailored materials might be a means to encourage screening mammography.
When an occupational health care staff or a researcher attempts to make a useful notification for the abovementioned purpose, they should consider carefully how to explain the results of psychometric tests to workers. Reporting only figures or indicating that their scores are normal or abnormal is not considered to be an effective way to notify them. The results should be described in plain language so that every worker can easily understand his/ her own results. Hence, when psychometric tests are included in a study, a notification specific to each worker should be prepared based on his/her test results.
Creating these notifications is not technically difficult if sufficient economic and human resources are available. However, this requirement imposes serious questions about how to prepare documents for occupational health care staff with limited resources. Nevertheless, to our knowledge, no reports have been published so far regarding practical strategies to overcome these difficulties.
We recently developed a system with which we can create notifications that explain psychometric test results to individual workers in plain language. We were able to overcome the problem of limited resources by using a relational database management system. After applying our system to make notifications in two different mental health studies (unpublished data), we realized that it has a high potential for use in many fields.
In this report, we introduce the conceptual framework of our system, describe an example of its application, and discuss its potentialities.
Methods

Outline of our notification system
In the first step of making notification documents, we determined criteria for dividing test scores for each psychometric test into several categories. These criteria were used to classify all of the workers' scores for each of the tests, and the results were then saved in a computer file. Secondly, we wrote explanations for each category in each test and saved these in a different computer file. Personal information such as workers' names and affiliations was also saved in another file. Thirdly, we used relational database (RDB) software to read these component files into a single database file in which the component files became individual tables. The tables were then integrated by creating relationships that connected their contents. Finally, we used the RDB software to create a form to print out the notifications.
In the following sections, we elaborate on the steps for creating notification documents. Our system does not depend on a specific computer system, but in this report we assume that a personal computer (PC) is used. To handle the procedures written in this report, a PC has to be equipped with relational database software and a printer with high quality output.
1) What is an RDB?
To understand how our system works, it is necessary to have a basic understanding of what an RDB is. An RDB manages data in the form of tables that consist of records and fields and can handle many tables simultaneously 9) . A record corresponds to a sample in data analysis, and a field corresponds to a variable. Different tables in a database can be integrated by creating relationships that connect the same field in different tables. For example, if a database has a results table and a personal information table, then the two tables can be connected using one key variable, such as an identification number, that appears in both tables to identify data from the same individual. After relationships are created, data from the personal information table can be matched automatically with the appropriate data from the results table and inserted into the document.
2) First step: Classification of test scores
Our system enabled every worker to receive a notification that gave specific explanations of their own test results. In each psychometric test, however, workers whose scores were similar obtained the same explanation. In order to explain the results in this way, we decided on the criterion for dividing test scores into several categories in each psychometric test.
As for the criterion, we could use either the standard cutoff point given by test developers or our own classification by which scores were temporarily divided into several categories. We mainly used the latter method for categorization.
Data analysis software was then used to classify all the workers' scores for each test and the results were saved in a computer file. When data was missing for a certain test, a special value, such as 0 or 9, was used to generate a specific explanation about the missing values.
3) Second step: Writing explanations for each category
We wrote explanations for each category in each test and saved these in a separate computer file. In this step, we made good use of our own expertise in using the tests and interpreting the results. The explanations corresponded to the score ranges of each category. We used an expression such as "No valid data was available" for categories with missing values. The explanations and their corresponding category numbers were saved in different files for each test. We also created a file that held personal information such as workers' names and affiliations.
The length of explanations is not a problem because the latest PC software can manage long entries in data fields. Factors to consider in this step include the balance of explanation lengths among the tests and the desired appearance of the finished notification document, i.e., size of paper, fonts, etc.
4) Third step: Data integration using an RDB
Each notification document was made up of three types of data that were stored in different component files. The first type was personal information, called profile data, such as workers' names, affiliations and identification numbers. The second type was the research data and consisted of test scores, their category numbers and identification numbers. The third type consisted of the category numbers and their corresponding explanations for the various psychometric tests.
RDB software was used to read these component files into a single database file. All component files were stored as individual tables in the overall database file. The tables were integrated by creating relationships that connected their contents. This is the most important process in database management, and RDB software provides the basic functions to carry it out. After this process, the three types of data could be retrieved for each individual worker. Fig. 1 shows how such relationships are structured. Each pair of tables must have a common field. For example, both the profile data table and the research data table had fields for workers' identification numbers (ID No.). Once this relationship was created, an individual worker's name could be easily matched to that worker's research data. In the same way, the categories for each test in the research data were matched with their corresponding explanations.
5) Fourth step: printing the final document
RDB software can be used to print the final notification document by creating a printing 'form' based on the integrated data. Our form consisted of two parts. The main part contained the test results and their corresponding explanations and changed automatically for individual workers. The other part contained general information that did not change among workers.
RDB software usually supplies functions for manually modifying the printing form so that readability can be maximized. As an option, graphs could also be added. Once the form was designed, we used the RDB software to print out the notification documents. We were then able to send workers notifications that contained both general and specific information explaining the results of psychometric tests based on their own scores.
Application of our system to a research project
In order to illustrate the usefulness of our notification system, we report the process of making notifications in a research project (unpublished) that was recently carried out.
1) Research aim
The aim of the research was to clarify the influence of stress in the workplace upon the risk factors of cardiovascular diseases and diabetes mellitus. In this study, workers in a petrochemical company located in the Kanto region of Japan were asked to fill in a questionnaire when they received their annual medical checkup. Then, the relationship between indicates that these fields are connected in a database. Psy Test: psychometric test.
the results of psychometric tests that were included in the questionnaire and workers' physical conditions revealed by the medical checkup was studied.
2) Subjects
This company operates two factories and has a total of 1683 employees (1453 male and 230 female) with an average age of 38.2 years. All staff responded to our request to fill in the questionnaire.
3) Psychometric tests used in the research
We considered that measuring such psychological conditions as anxiety, anger, and depression, was very important to evaluate stress reaction. Hence, we included the following scales in the questionnaire; they were StateTrait Anxiety Inventory-Form Y (STAI-Y) 10) , State-Trait Anger-Expression Inventory (STAXI) 11) , and CES-D. The 'Social Support' scale of the NIOSH Generic Job Stress Questionnaire 12) was also included. In addition, we included a specific question that asked whether or not workers sought consultation regarding their health concerns.
4) Computer software
Both analyzing data and making notifications were performed on a personal computer with a Windows 95 ® operating system. SAS 13) was used to analyze and transform data. Microsoft Access 97 ® was used as RDB software to make notifications.
Results
We describe the actual process of making notification documents tailored for the individual employees of this company. An occupational physician of the company, who was also a member of the research project, explained the purpose of the research to workers and asked them to answer the questionnaire. The questionnaires were collected when workers underwent checkups, and then were sent to us. Finally, we inputted and stored data in computer files. The same data was used for the analyses and notification.
Before actually beginning the process, we needed to establish our own principle of how to notify workers involved in the project, because there were many possible ways to account for the test results. The basic principles established for the research were as follows. First, we emphasized ease of comprehension rather than accuracy of explanation, although we considered both conditions to be important. Hence, we took great care to write explanations that would be easily understood by workers. Secondly, we took into consideration the characteristics of how Japanese people in general respond to psychometric tests. Iwata et al. 14) already reported that the responses of Japanese people to items that describe positive emotional feelings appear to be quite different from those of their U.S. counterparts. Hence, we divided the items of STAI-Y into two groups; the anxietyabsent or positively worded items and anxiety-present or negatively worded items, and then these groups of items were treated as subscales.
To classify test scores, we divided the scores of every subscale into three categories, i.e. high, middle and low groups, as shown in Table 1 . In this step, we used our own classifications. By using SAS, we standardized each subscale to have a mean of 100 and a standard deviation of 20, and then classified the workers' responses according to the standardized scores. The score ranges of the three categories were different among subscales, based on the characteristics of the scales and the above-mentioned principles. When explaining the results of STAI-Y, we combined the results of its two subscales. Since the subscales had three categories respectively, the combined explanation that appeared in the corresponding paragraph of the document was selected out of nine kinds of explanation for the scale. The results of STAXI were treated in the same way. Responses to the question that asked workers their intention of seeking consultation were treated as an independent scale, although it did not have a specific score, because the question simply asked for a response of 'yes' or 'no'.
The most important part of the notifying process was to construct an overall framework for explaining the results of psychometric tests to workers. Table 1 shows our final framework. In the table, we indicate only the outline of explanations to describe the categories of every scale. However, we used a more detailed description with colloquial expressions in the final document. We also prepared a specific category for each scale to explain that the response was missing, but we omitted its description from the table, since it was treated in the same way as described in the first and second steps of Outline of Our Notification System.
In the third step of making notifications, workers' responses to the questionnaire were matched with their personal profile, such as their name and department, by using their identification number. We also included the radar-chart graph that indicated the standardized score of the scales. After printing documents in the fourth step, we returned the notifications by putting them in a specific envelope with a small window on one side. Only the name and department of individual workers could be seen from this window. In this way, we attempted to avoid mistakes in returning notifications to workers, while ensuring confidentiality. An example of the actual document is shown in the Appendix.
Discussion
In this report, we have explained the concept and framework of a notification system that we developed when we had to return the results of a questionnaire survey to individual workers at a company. We thought that informing them only of their test scores was insufficient to either satisfy the workers' needs or make them aware of their own conditions. We intended to give them a clear understanding of their own test results and to motivate them to take an interest in activities that would improve their work environments relative to mental health. To meet this requirement, we planned to return the results in a document that was written in plain language that all the workers could understand easily.
Incidentally, our purpose of explaining the actual notification process is not to indicate that our classifications of psychometric tests and strategy to explain them are one of the best ways to notify workers, but to effectively exemplify the easiness and usefulness of our system. Hence, we would like to mainly discuss the importance and applicability of our system in this report. The issue of test classifications will be dealt with elsewhere.
We have applied our new system to make notifications in two different mental health studies in Japan, one of which we have described as an example in this report. From these experiences we realized that it has a high potential for use in many fields, including not only research activities, but also the regular work of occupational health care staff, human resources professionals, and others. We also noticed that our system would meet the above-mentioned demand of the Industrial Safety and Health Law in Japan.
The most remarkable advantage of our system is that a researcher or a staff member is capable of making notifications tailored to each respondent without using any specialized programs. The importance of our system lies in c This scale is also reversed. So, the higher the score of this scale, the lower the depression of respondents. its ease of use and its generality. There may be other methods that can produce this type of document, but it would be practically impossible for a small number of staff to make the extensive documentation required for individual workers, without a specialized program. In addition, our system does not depend on specific software, and is flexible enough to be easily adjusted when psychometric tests are changed.
Besides this advantage, our system provides new flexibility in explaining the results of psychometric tests. When determining classification criteria for multiple psychometric tests, one can make additional categories that combine classifications, as indicated in the explanations of STAI-Y and STAXI. For example, if both tests A and B have three categories, the combined results of the two tests could have nine (= 3 × 3) categories. Therefore, one can utilize one's own knowledge of the relationships between the two psychometric tests to create a feedback document based on the information and interpretation of the combined instruments.
A potential variation of this combination method would be to combine respondents' demographic information with test results, so that a researcher could use different versions of explanations that are appropriate for individual workers based on their social background. A researcher could prepare notifications with the same contents in different styles, i.e., formal and colloquial. This device may attract the workers' interest and increase effectiveness. Of course, one must be sensitive in making appropriate relationships between multiple sources of information.
When a researcher conducts similar studies again, existing component files can be reused. A new component file must be prepared every time a new instrument is used, but this process offers an opportunity to create a database to explain the results of many different psychometric tests. When many different kinds of information and experience are accumulated in the database, it would allow one to further study the methodology of worker notification regarding mental health and coping with stress in the workplace.
Although our system has substantial advantages, a staff member or a researcher may have some difficulties when using an RDB for the first time. However, computers are becoming increasingly user-friendly and one can expect to master these procedures quickly. An experienced PC user will find it easy to create component files because the process is similar to those used in data analysis and word processing. However, to use RDB software smoothly after this step, one needs to have a sufficient understanding of RDB functions generally and how to use their specific RDB software program. The essential requirements are to make sure that component files are read correctly and to create appropriate relationships among tables. Sufficient knowledge of the file formats that are used frequently with RDB software will help to avoid problems in the practical steps.
We believe that our system to create notifications tailored for individual workers has a high potential for use in many different fields and we hope that it will encourage many researchers and occupational health care staff to communicate with workers more effectively.
